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(54) EXHAUST EMISSION CONTROL DEVICE FOR DIESEL ENGINE 

(57)Abstract: 

PURPOSE: To eliminate deterioration of fuel 
consumption and emission, and combustion-eliminate 
particulates effectively. 

CONSTITUTION: An exhaust emission control device for 
a diesel engine is provided with a filter 12 with a catalyst 
which is interposed in the exhaust pipe 17 of a diesel 
engine 1 1 and for collecting particulates in exhaust gas, 
a pressure difference detecting means 15 for detecting a 

pressure difference between the inlet and outlet of the ^ r 

filter 12, and an operating condition detecting means 16. ^' .. r M ...... .., 

Also the device is provided with an intake throttle valve 
13 which is formed as a temperature raising means for 
raising the temperature of exhaust gas which is led on 
the filter 12 to the combustion temperature of the 

particulates, a collecting amount calculating means 141 for calculating the collecting amount 
of the particulates by signals from the pressure difference detecting means 15 and the 
operating condition detecting means 16, and a temperature raising control unit 142 for 
operating a temperature raising means in a plurality steps and continuously according to the 
collecting amount. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust emission control device of a diesel power 
plant which can carry out combustion removal of the particulate by which uptake was carried out to the 
filter efficiently. 
[0002] 

[Description of the Prior Art] The particulate is contained in the exhaust gas discharged from a diesel 
power plant. Then, in order to carry out uptake of this particulate, the filter for particulate uptake is 
prepared in the exhaust air system way of a diesel power plant (refer to below-mentioned drawing 1 ). 
[0003] The above-mentioned filter is the honeycomb-like object which consists for example, of a 
porosity member, and has much passage for exhaust gas installation and discharge. And oxidation 
catalysts, such as Pt for carrying out combustion removal of the particulate which carried out uptake, 
and Pd, are supported by the detailed porosity wall established between the above-mentioned passage. 
By always being arranged all over an exhaust air system way, and carrying out combustion removal of 
the particulate which carried out uptake, it is reproduced, and it is used for a filter for uptake and 
playback, repeating. 

[0004] By the way, by extracting whenever [ valve-opening / of the inhalation-of-air throttle valve 
prepared in the upstream of a diesel power plant ] as the playback approach of a filter, exhaust gas 
temperature is raised more than a particulate combustion temperature, and the approach of carrying out 
combustion removal of the particulate is proposed (JP,57-179348,A). According to this approach, with 
easy structure, exhaust gas temperature can be raised, combustion removal of the particulate can be 
carried out, and a filter can be reproduced. 
[0005] 

[Problem(s) to be Solved] However, in the above-mentioned conventional method, it only aims at 
raising the temperature of exhaust gas to high temperature (for example, .400 degree C) required for 
particulate combustion removal. Therefore, in order to make exhaust gas temperature higher, if an 
inhalation-of-air throttle valve is extracted too much, while fuel consumption will only get worse, 
emission also gets worse sharply (refer to the explanation in the below-mentioned example 1 and 
drawing 2 , and drawing 3 ). 

[0006] This invention does not have aggravation of fuel consumption **** emission in view of this 
conventional trouble, combustion removal of the particulate tends to be carried out efficiently, and it is 
going to offer the exhaust emission control device of the diesel power plant which can reproduce a filter. 

[0007] 

[Means for Solving the Problem] The filter with a catalyst which this invention is infixed in the flueway 
of a diesel power plant, and carries out uptake of the particulate in exhaust gas, A differential pressure 
detection means to detect the differential pressure of the inlet port of this filter, and an outlet, and an 
operational status detection means to detect the service condition of a diesel power plant, A temperature 
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up means to raise the temperature of the exhaust gas introduced into a filter to the particulate above- 
mentioned combustion temperature, With the signal from the amount operation part of uptake which 
computes the particulate amount of uptake by which uptake was carried out to the filter with the signal 
from the above-mentioned differential pressure detection means and an operational status detection 
means, and the above-mentioned amount operation part of uptake It is in the exhaust emission control 
device of the diesel power plant characterized by having two or more steps or the temperature up control 
section operated continuously for the above-mentioned temperature up means according to the above- 
mentioned amount of uptake. 

[0008] What should be most observed in this invention is to prepare the above-mentioned amount 
operation part of uptake, and a temperature up control section, control the above-mentioned temperature 
up means by this amount operation part of uptake, and the temperature up control section, and have 
made it raise the temperature of the exhaust gas introduced to a filter to a particulate combustion 
temperature while establishing a differential pressure detection means, an above-mentioned operational 
status detection means, and an above-mentioned temperature up means. 

[0009] As for the above-mentioned temperature up control section, it is desirable to constitute according 
to the service condition of the above-mentioned amount of uptake and a diesel power plant, with the 
signal from the above-mentioned amount operation part of uptake and an operational status detection 
means, so that the above-mentioned temperature up means may be operated. From this, particulate more 
suitable combustion removal according to the service condition (a low engine-speed, low loading - 
quantity engine speed, heavy load) of a diesel power plant and playback of a filter can be performed like 
the after-mentioned. 

[0010] As the above-mentioned temperature up means, there is an inhalation-of-air throttle valve which 
introduces air to a diesel power plant. In this case, the rise of exhaust gas temperature is performed by 
extracting whenever [ valve-opening / of an inhalation-of-air throttle valve ]. That is, exhaust gas 
temperature is raised by decreasing the air content introduced to a diesel power plant. Exhaust gas 
temperature becomes high, so that the amount of drawing of an inhalation-of-air throttle valve is large. 
[001 1] Moreover, as a temperature up means, there is an exhaust air throttle valve prepared in the back 
exhaust pipe rather than the filter. Also in this case, the rise of exhaust gas temperature is performed by 
extracting whenever [ valve-opening / of an exhaust air throttle valve ]. That is, exhaust gas temperature 
is raised by decreasing the amount of the exhaust gas which comes out from a filter. Exhaust gas 
temperature becomes high, so that the amount of drawing of an exhaust air throttle valve is large. 
[0012] Moreover, as a temperature up means, there is a fuel supply system which supplies a fuel to a 
diesel power plant. As the above-mentioned fuel supply system, there are injection-quantity increase-in- 
quantity equipment and fuel-injection lag equipment, for example. The above-mentioned injection- 
quantity increase-in-quantity equipment is equipment which makes the quantity of the fuel supplied to a 
diesel power plant increase rather than the case of usually operation. 

[0013] Moreover, fuel-injection lag equipment is equipment which usually delays the stage to inject a 
fuel into a diesel power plant rather than the case of operation (a lag is carried out). The above- 
mentioned injection-quantity increase-in-quantity equipment and fuel-injection lag equipment are 
usually operated by the controller of a fuel injection valve. Moreover, exhaust gas temperature becomes 
high, so that whenever [ increment / in the above-mentioned fuel / and lag ] becomes large. 
[0014] In the above-mentioned amount operation part of uptake, the particulate above-mentioned 
amount of uptake is calculated with the signal from a differential pressure detection means and an 
operational status detection means. A differential pressure detection means detects the differential 
pressure before and behind a filter. Differential pressure becomes large, so that the particulate amount of 
uptake in a filter increases. 

[0015] Moreover, an operational status detection means detects the engine speed in a diesel power plant, 
and loaded condition. Then, the amount of uptake is computed based on the detection value from the 
above-mentioned differential pressure detection means and an operational status detection means. And 
the signal of the amount of uptake is sent to a temperature up control section. 

[0016] According to the above-mentioned amount of uptake, a temperature up control section operates 
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the above-mentioned temperature up means, and raises exhaust gas temperature. As the rise approach of 
exhaust gas temperature, if the case of an inhalation-of-air throttle valve is illustrated, the temperature 
rise [ whenever / valve-opening ] according to each phase method can be performed a two-step method 
( drawing 3 ), a multistage story method ( drawing 8 ), and by changing into a continuous method (a 
stepless method, drawing 9 ) fUrther. This is possible also by operating injection-quantity increase-in- 
quantity equipment and fuel-injection lag equipment by the phase method like the above. 
[0017] Moreover, the above-mentioned temperature up means can also be operated, combining not only 
one sort but the above-mentioned inhalation-of-air throttle valve, injection-quantity increase-in-quantity 
equipment or fuel-injection lag equipment, injection-quantity increase-in-quantity equipment or fuel- 
injection lag equipment, an exhaust air throttle valve, etc. two or more. Thereby, the fuel consumption of 
a diesel power plant and emission can be raised more, and particulate combustion removal can be 
performed more effectively. 

[0018] Moreover, as for the above-mentioned temperature up control section, it is desirable to have the 
exhaust air temperature sensor which detects the temperature of exhaust gas. Thereby, it can judge 
correctly whether it is necessary to operate a temperature up means for particulate combustion removal 
also at the time of the low temperature immediately after starting of a diesel power plant, and heavy load 
operation. Therefore, particulate combustion removal actuation impossible originally can be avoided at 
the time of the above-mentioned low temperature, and improvement in fuel consumption and emission 
can be aimed at. 
[0019] 

[Function and Effect] In the exhaust emission control device of the diesel power plant in this invention, 
uptake of the particulate in the exhaust gas of a diesel power plant is carried out to the above-mentioned 
filter one by one, and it is deposited. Then, in the amount operation part of uptake, the amount of uptake 
is computed with the differential pressure signal of the filter in the above-mentioned differential pressure 
detection means, and the signal from an operational status detection means. 

[0020] And when the amount of uptake has reached filter playback at the complement, according to the 
above-mentioned amount of uptake, the above-mentioned temperature up means is operated gradually or 
continuously by the above-mentioned temperature up control section, exhaust gas temperature is raised 
more than a particulate combustion temperature, and combustion removal of the particulate is carried 
out. 

[0021] Since combustion removal was completed when combustion removal progressed and the 
differential pressure value in a differential pressure detection means became small, actuation of a 
temperature up means is stopped. By these actuation, particulate combustion removal, i.e., playback of a 
filter, is completed. 

[0022] Moreover, the actuation stage of the above-mentioned temperature up means is connected with 
the above-mentioned amount of uptake. Therefore, the set point of the amount of uptake for which 
combustion removal is needed is beforehand defined by experiment etc. Moreover, this set point turns 
into two or more values which responded to it, not only one but when raising exhaust gas temperature to 
a two-step method and a multistage method like the above. Furthermore, when it becomes the fixed set 
point, in the case of a continuous method, a temperature up means is operated gradually, and combustion 
removal is made to complete to it henceforth. 

[0023] While detecting not only the differential pressure in a filter but the amount of uptake like the 
above according to this invention, the temperature up means is operated to two or more steps. Therefore, 
since a diesel power plant can avoid actuation of too much temperature up means as compared with the 
case of the particulate combustion removal by the conventional method, it can maintain good 
operational status. So, there are not aggravation of the fuel consumption at the time of combustion 
removal and aggravation of emission. 

[0024] Moreover, when operating the above-mentioned temperature up control section according to the 
amount of uptake, and a service condition with the signal from the amount operation part of uptake, and 
an operational status detection means, a filter can be reproduced after fuel consumption and emission 
have improved further. That is, in a temperature up control section, with the signal from the above- 
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mentioned amount operation part of uptake, and an operational status detection means, according to the 
service condition of the above-mentioned amount of uptake, and a diesel power plant, a temperature up 
means is operated so that exhaust gas temperature may be raised (refer to example). There is a C region 
of the area B of the low rotation indicated to be the above-mentioned service condition to drawing 5 
mentioned later, for example, the area A of low loading, a middle turn, and an inside load, high rotation, 
and a heavy load etc. 

[0025] Therefore, according to this invention, there is no aggravation of fuel consumption and emission, 

combustion removal of the particulate can be carried out efficiently, and the exhaust emission control 

device of the diesel power plant which can reproduce a filter can be offered. 

[0026] 

[Example] 

It explains using drawing 1 - drawing 3 about the exhaust emission control device of a diesel power 
plant in the example of example 1 this invention. The exhaust emission control device of this example 
has the inhalation-of-air throttle valve 13 as a differential pressure detection means 15 to detect the 
differential pressure of the filter 12 with a catalyst which is interposed in the exhaust pipe 17 of a diesel 
power plant 1 1, and carries out uptake of the particulate in exhaust gas, the inlet port of this filter 12, 
and an outlet, the operational status detection means 16 of a diesel power plant, and a temperature up 
means to raise the temperature of the exhaust gas introduced into a filter 12 to the particulate above- 
mentioned combustion temperature, as shown in drawing 1 . In the upstream of a diesel power plant 11, 
it has an inlet pipe 1 0. 

[0027] Moreover, the above-mentioned differential pressure detection means 15, the operational status 
detection means 16, and the inhalation-of-air throttle valve 13 are electrically connected to ECU (central 
control unit) 14. Moreover, in this ECU, it has the temperature up control section 142 which operates 
gradually the inhalation-of-air throttle valve 13 as the above-mentioned temperature up means according 
to the above-mentioned amount of uptake, and a service condition with the signal from the amount 
operation part 141 of uptake which computes the particulate amount of uptake by which uptake was 
carried out to the filter with the signal from the above-mentioned differential pressure detection means 
15 and the operational status detection means 16, this amount operation part 141 of uptake, and the 
operational status detection means 16. 

[0028] That is, in the middle of the exhaust pipe 17 of a diesel power plant 11, the filter 12 with an 
oxidation catalyst which carries out uptake of the particulate in exhaust gas is formed. For a filter 12, 
much passage was formed of the honeycomb-like grid which consists of porosity members, such as a 
ceramic, and the inlet port and outlet of the passage are **** suggestion ******** by by blockade 
material. Moreover, coat layers, such as gamma-alumina, are prepared in the front face of the above- 
mentioned porosity member, and oxidation catalysts, such as Pt, Pd, and Cu, are further supported by the 
front face. 

[0029] Furthermore, it has an operational status detection means 16 to detect the rotational frequency of 
a differential pressure detection means 15 to detect the differential pressure before and behind a filter 12, 
and a diesel power plant 1 1 , and a load. And when the particulate amount of uptake in a filter 12 is 
calculated by the amount operation part 141 of uptake and the amount of uptake exceeds the set point 
based on the output from the differential pressure detection means 15 and the operational status 
detection means 16, the actuator which is not illustrated is operated based on the command of the 
temperature up control section 142 in ECU14, and it considers as the configuration which extracts 
whenever [ valve-opening / of the inhalation-of-air throttle valve 13 of the normally open butterfly mold 
formed in the inlet pipe 8 ]. 

[0030] Next, it explains about the operation effectiveness of this example. Thus, in the exhaust emission 
control device constituted, if uptake of the particulate is carried out to a filter 12, in order to start 
blinding, the filter 12 order differential pressure detected with the differential pressure detection means 
15 becomes large. Based on the output of this differential pressure detection means 15, and the output of 
the operational status detection means 16, the amount of particulate uptake in a filter 12 is calculated by 
the above-mentioned amount operation part 141 of uptake. 
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[0031] And when the amount of uptake exceeds the set point for which particulate combustion removal 
is needed, suppose that the inhalation-of-air throttle valve 13 is extracted. If the above-mentioned 
inhalation-of-air throttle valve 13 is extracted, since the temperature of the exhaust gas discharged from 
a diesel power plant 1 1 will rise, combustion removal of the particulate on a filter 12 is carried out by 
oxidation combustion, and a filter 12 is reproduced. 

[0032] However, as the output of a diesel power plant declines simply if it extracts too much like the 
conventional example, and an inhalation-of-air throttle valve is shown in drawing 2 at this time, in 
addition to fuel consumption (fuel consumption), emission will also get worse greatly. Especially 
conventionally, as shown in drawing 3 , when the particulate amount of uptake exceeded the set point 
ml (for example, 20g) which are a lot of amounts of uptake, the inhalation-of-air throttle valve was 
extracted greatly (for example, 50%) at once, and the filter 12 was reproduced (dotted line of drawing 
3 ). Therefore, aggravation of fuel consumption and emission was remarkable ( drawing 2 ). 
[0033] On the other hand, in this example, an inhalation-of-air throttle valve is extracted in 
consideration of the particulate amount of uptake, when the 1st set point m2 (for example, lOg) which 
the amount of particulate uptake "amount [ of amount of little uptake m2< abundant uptake ] ml" 
Becomes is exceeded like drawing 3 , an inhalation-of-air throttle valve is extracted small (for example, 
25%), and a filter 12 is reproduced. 

[0034] When you cannot reproduce a filter 12 in this condition, but the amount of uptake increases at 
this time and the 2nd set point ml (for example, 20g) is exceeded, suppose that an inhalation-of-air 
throttle valve is extracted an amount (for example, 50%) conventionally. That is, in this example, after 
suppressing aggravation of fuel consumption etc. to minimum by controlling the amount of drawing of 
an inhalation-of-air throttle valve according to the particulate amount of uptake, a filter 12 is efficiently 
[ certainly and ] reproducible. 

[0035] Next, it explains using the flow chart which shows actuation of the inhalation-of-air throttle 
valve in the above-mentioned exhaust emission control device to drawing 4 . In this flow chart, the case 
where the amount of drawing of an inhalation-of-air throttle valve was controlled was shown according 
to the service condition of a diesel power plant in response to the signal from the above-mentioned 
operational status detection means 16. 

[0036] First, in S(step) 101, the particulate amount of uptake is calculated in the amount operation part 
141 of uptake from the differential pressure signal from the above-mentioned differential pressure 
detection means 15, and the service-condition reading signal of the diesel power plant (E/G) from the 
operational status detection means 16. In SI 02, it judges whether the above-mentioned amount m of 
uptake is larger than the 1st set point m2, and in being small, it returns to SI 01. On the other hand, the 
amount m of uptake progresses to SI 03, in being larger than the above m2, and it controls the amount of 
drawing of an inhalation-of-air throttle valve according to the service condition of a diesel power plant. 
[0037] Namely, when the service conditions of a diesel power plant 1 1 are low rotation and low loading 
(area A of drawing 5 ), exhaust gas temperature is as low as 250 degrees C or less. Therefore, it is 
difficult to raise exhaust gas temperature to a particulate combustion temperature with drawing of an 
inhalation-of-air throttle valve, suppressing aggravation of fuel consumption etc. Moreover, there are 
few discharges of a particulate [ the condition of low rotation and low loading ]. Therefore, playback of 
a filter is postponed. So, in a flow chart, it shifts to SI 042 from SI 03, and the above-mentioned 
diaphragm is not performed. 

[0038] On the other hand, at the time of high rotation and a heavy load (C region of drawing 5 ), exhaust 
gas temperature of a diesel power plant is as high as 400 degrees C or more, and it becomes more than a 
particulate combustion temperature at it. Therefore, there is no need for the temperature up actuation 
beyond it, and an inhalation-of-air diaphragm is not performed. So, in a flow chart, it shifts to SI 05 
through S103 to S1043. 

[0039] Moreover, at the time of a middle turn and an inside load (area B of drawing 5 ), exhaust gas 
temperature is not high like [ there is comparatively much discharge of a particulate / diesel power 
plant /, and / in the case of being high rotation and a heavy load ]. Therefore, suppose that it shifts to 
SI 041 from SI 03 of a flow chart, an inhalation-of-air throttle valve is extracted, and only an amount a is 
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extracted. A, B, and C in the flow chart of drawing 4 show the field of A, B, and C of the above- 
mentioned service condition. 

[0040] And in SI 05, the amount of uptake is calculated like the above S101, and it becomes amount 
m<m0 (mO is 0.5g) of uptake in SI 06, and when it judges that combustion removal of the particulate 
was carried out, it progresses to SI 12, the inhalation-of-air throttle valve 13 is returned to full open (the 
amount of diaphragms = 0), and playback is ended. In SI 06, while the amount of uptake does not serve 
as m<m0, it shifts to SI 07 and judges whether the amount m of uptake is more than the 2nd set point ml 
(the amount of extensive uptake), and if it is less than [ set point ml ], the cycle which returns to the 
above SI 03 will be repeated. 

[0041] On the other hand, when m becomes theml or more amounts of uptake, since there are many 
amounts of uptake, it shifts to SI 08, and an operational status detection means detects a service 
condition similarly with having been again shown in said SI 03. And in the case of said area A (low 
rotation, low loading) of above-mentioned drawing 5 . it shifts SI 092, and drawing of an inhalation-of- 
air throttle valve is not performed. Moreover, when a service condition is said C region (high rotation, 
heavy load) of drawing 5 , it shifts to SI 093, and drawing of an inhalation-of-air throttle valve is not 
performed, but shifts to SI 10. 

[0042] In the case of said area B (a middle turn, inside load) of drawing 5 , a service condition shifts 
SI 091, and makes an inhalation-of-air throttle valve the still bigger amount b of drawing. Thereby, 
exhaust gas temperature rises further and combustion removal is performed. And in SI 10, the amount of 
uptake is calculated like SI 01, and when it is not amount m<m0 of uptake in SI 1 1, the cycle which 
returns to SI 08 again is repeated. On the other hand, since particulate combustion removal was 
completed when it became amount m<m0 of uptake in SI 1 1, it shifts to SI 12 and particulate uptake is 
again continued by making the amount of drawing of an inhalation-of-air throttle valve into zero. 
[0043] Next, it is decided from the service condition (the rotational frequency, load) and exhaust gas 
temperature of a diesel power plant at that time whether a particulate is burned and a filter 12 can be 
reproduced like drawing 6 so that it may be known also from explanation of the above-mentioned flow 
chart. That is, in the upper right range, an exhaust-gas temperature is high like the C region of drawing 5 
because of high rotation and a heavy load, and natural playback of a filter 12 is more possible than Fl in 
drawing 6 . However, as compared with the use range whole region of a diesel power plant, the range of 
upper right is narrower than Fl. Therefore, it is seldom expectable to reproduce a filter 12 only for the 
case where a service condition goes into this range in the usual operation, to reliance. 
[0044] then, an inhalation-of-air throttle valve ~ like the above - extracting - an amount a - extracting 
(SI 041 of the flow chart of drawing 4 ) - exhaust gas temperature rises. Therefore, the refreshable range 
of a filter 12 is expanded not only to Fl in drawing 6 but to F2. Since a diesel power plant changes from 
a heavy load to low loading in the usual operation, possibility that a service condition will go into an 
upper right field from F2 of drawing 6 is high. In this condition, since the exhaust-gas temperature is 
high, playback of a filter 12 is fully expectable. And since the amount of drawing of an inhalation-of-air 
throttle valve is small, there is also almost no aggravation of fuel consumption etc. 
[0045] However, when only low load driving (it is a lower left field from F2 of drawing 6 ) continues 
for a long time, since exhaust gas temperature does not rise, the completion of playback of a filter 12 
cannot be performed, but the amount of particulate uptake will exceed the 2nd set point ml (SI 07 of the 
flow chart of drawing 4 ). Then, an inhalation-of-air throttle valve is further extracted to the amount b of 
diaphragms only at this time (SI 091 of the flow chart of drawing 4 ). 

[0046] This expands the refreshable range of a filter to the field at the upper right of [ of drawing 6 ] F3. 
Moreover, it judges whether an inhalation-of-air throttle valve is extracted by the service condition like 
the case of said drawing 5 also in this case. However, since exhaust gas temperature is rising by 
extracting inhalation of air, suppose that it judges by drawing 7 which B and a C region expanded 
compared with drawing 5 . 

[0047] Thus, according to this example, aggravation of the fuel consumption by too much conventional 
inhalation-of-air diaphragm etc. can be avoided, and positive playback of a filter can be performed. 
Moreover, in many cases, the amount of particulate uptake in a filter is below the 1st set point m2 (only 



http ://www4. ipdl.ncipi .go jp/cgi-bin/tran_web_cgi_ejj e 



1/6/07 



• . JP,07-189654,A [DETAILED DESCRIPTION] 



Page 7 of 9 



ml is m2<ml conventionally) of the above that starts playback. Therefore, the amount of average 
uptake decreases conventionally. For this reason, the back pressure of a diesel power plant becomes 
small, and the fuel consumption at the time of particulate uptake also improves. 

[0048] Furthermore, since generation of heat at the time of particulate combustion becomes small, it can 
prevent that a filter is exposed to the elevated temperature beyond the need, and is effective in the 
endurance of a catalyst or a filter improving sharply. Moreover, in the above, as shown in drawing 3 , 
the example which changes the amount of drawing of an inhalation-of-air throttle valve into two steps 
was shown. However, as are shown in drawing 8 , and shown in the multistage story more than a three- 
stage, or drawing 9 , the this amount of drawing, i.e., exhaust gas temperature, can also be made stepless 
(continuous). 

[0049] The example of two examples arranges the exhaust air throttle valve 130 as a temperature up 
means in an exhaust pipe 17, as shown in drawing 10 . This exhaust air throttle valve 130 is electrically 
connected to the temperature up control section prepared in ECU14. That is, this example is changed to 
the inhalation-of-air throttle valve 13 in an example 1, and the exhaust air throttle valve 130 is used for it 
as a temperature up means. In this example, a filter is reproduced like the flow chart ( drawing 4 ) shown 
in the example 1. Also in this example, the same effectiveness as an example 1 can be acquired. 
[0050] As shown in drawing 1 1 and drawing 12 , the example of three examples is replaced with the 
inhalation-of-air throttle valve of an example 1, and injection-quantity increase-in-quantity equipment 

131 is used for it as a temperature up means. Injection-quantity increase-in-quantity equipment 131 is 
electrically connected to the temperature up control section prepared in ECU 14. The above-mentioned 
injection-quantity increase-in-quantity equipment 131 is what used the electronic fuel injection 
equipment, and can increase the fuel quantity supplied to a diesel power plant by enlarging whenever 

[ valve-opening ]. Thereby, exhaust gas temperature is raised and a filter is reproduced. 
[0051] In this example, injection-quantity increase-in-quantity equipment is controlled by the flow chart 
shown in drawing 12 , and a filter is reproduced with it. The fuel augend a and b by injection-quantity 
increase-in-quantity equipment or zero (S304 1-3043 and S309 1-3093) differs from the point which 
progresses in S306 S3 12 in m<m0, and is made into augend zero, and also this drawing is the same as 
that of the flow chart of drawing 4 . The sign was omitted about the same step as drawing 4 (following, 
the same). 

[0052] The existence of the above-mentioned fuel augend is the same as that of the existence of the 
amount of drawing of the inhalation-of-air throttle valve in an example 1. Actuation of injection- 
quantity increase-in-quantity equipment is performed by the signal from a temperature up control 
section according to the service condition of the amount of particulate uptake, and a diesel power plant 
like an example 1. Others are the same as that of an example 1. Also in this example, the same 
effectiveness as an example 1 can be acquired. 

[0053] As shown in drawing 13 and drawing 14 , the example of four examples is replaced with the 
injection-quantity increase-in-quantity equipment 131 of an example 3, and fuel-injection lag equipment 

132 is used for it as a temperature up means. By carrying out the lag of the fuel injection timing with 
fuel-injection lag equipment 132, exhaust gas temperature is raised and a filter is reproduced. 

[0054] The above-mentioned fiiel-injection lag equipment 132 is equipment to which the lag of the fuel 
injection timing in an electronic fuel injection equipment is carried out. In this example, fiiel-injection 
lag equipment 132 is controlled by the flow chart shown in drawing 14 , and a filter is reproduced. The 
amounts a and b of lags by fuel-injection lag equipment or zero (S404 1-4043, and S4091-S4093) differs 
from the point which progresses in S406 S412 in m<m0, and makes the amount of lags zero, and also 
this drawing is the same as that of the flow chart of drawing 4 . The sign was omitted about the same 
step as drawing 4 . 

[0055] The existence of the above-mentioned amount of fuel-injection lags is the same as that of the 
existence of the amount of drawing of the inhalation-of-air throttle valve in an example 1. Actuation of 
fuel-injection lag equipment is performed by the signal from a temperature up control section according 
to the service condition of the amount of particulate uptake, and a diesel power plant like an example 1. 
Others are the same as that of an example 1. Also in this example, the same effectiveness as an example 
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1 can be acquired. 

[0056] The example of five examples combines the inhalation-of-air throttle valve 13 and fiiel-injection 
lag equipment 132 as a temperature up means, as shown in drawing 15 - drawing 18 . In this example, 
decision whether a temperature up means is operated is replaced with drawing 5 shown in the example 
1, replaces drawing 17 with drawing 7 , and uses drawing 18 . That is, drawing 17 makes the field B of 
the middle turn shown in said drawing 5 , and an inside load Field B and field B* by dividing into two. 
Field B f is a field near Field C (high rotation, heavy load). 

[0057] And in field B f near high rotation and a heavy load, as shown in S5041 and S5091 of the flow 
chart of drawing 16 , the lag of the spray angle is carried out with fuel-injection lag equipment, 
respectively. Moreover, in Field B, as shown in S5043 of the above-mentioned flow chart, or S5093, the 
amount a of drawing of the lag of a spray angle and an inhalation-of-air throttle valve or the amount b of 
diaphragms is performed by the exhaust emission control device and the inhalation-of-air throttle valve, 
respectively. 

[0058] On the other hand, about Fields A and C, a fuel-injection lag equipment or inhalation-of-air 
throttle valve is not operated, either, and the rise of exhaust gas temperature is not carried out like an 
example 1 (S5042, S5044, S5092, S5094 of a flow chart). Moreover, in m<m0, in S506, it progresses 
S512, and let the amount of diaphragms, and the amount of lags be zero. Others are the same as that of 
an example 1. According to this example, since an inhalation-of-air throttle valve and fiiel-injection lag 
equipment perform rise actuation of exhaust gas temperature, as compared with an example 1 and an 
example 4, improvement in fuel consumption can be aimed at further. Moreover, according to this 
example, the same effectiveness as an example 1 can be acquired. 

[0059] The example of six examples combines the inhalation-of-air throttle valve 13 and injection- 
quantity increase-in-quantity equipment 131 as ****** and the temperature up means which are shown 
in drawing 19 and drawing 20 . The necessity of actuation of a temperature up means is judged based on 
drawing 17 which showed the example 5 also in this example, the fields A and B of drawing 18 , B\ and 
C. 

[0060] And in field B\ as shown in S6041 and S6091 of the flow chart of drawing 20 , injection-quantity 
increase-in-quantity equipment performs injection increase in quantity, respectively. Moreover, in Field 
B, as shown in S6043 of the above-mentioned flow chart, or S6093, injection increase in quantity and 
the amounts a and b of drawing of an inhalation-of-air throttle valve are performed, respectively by 
injection-quantity increase-in-quantity equipment and the inhalation-of-air throttle valve. 
[0061] On the other hand, about Fields A and C, an injection-quantity increase-in-quantity equipment or 
inhalation-of-air throttle valve is not operated, either, and the rise of exhaust gas temperature is not 
carried out like an example 1 (S6042, S6044, S6092, S6094 of a flow chart). Moreover, in m<m0, in 
S606, it progresses S612, and let the amount of diaphragms, and augend be zero. Others are the same as 
that of an example 5. According to this example, the same effectiveness as an example 5 can be 
acquired. 

[0062] The example of seven examples judges whether the inhalation-of-air throttle valve 13 is extracted 
at the time of filter playback based on the output of the above-mentioned exhaust air temperature sensor 
19 in the example of the book which is the example which formed the exhaust air temperature sensor 19 
between the diesel power plant 1 1 and the filter 12 in the example 1, as shown in drawing 21 and 
drawing 22 . That is, when exhaust gas temperature is whenever [ low-temperature / below tl (for 
example, 250 degrees C) ], or, the high temperature more than t2 (for example, 400 degrees C), a 
temperature up means is not operated, and it is made not to extract an inhalation-of-air throttle valve at 
the time of playback. 

[0063] It is because it is difficult to raise exhaust gas temperature to a particulate combustion 
temperature with drawing of an inhalation-of-air throttle valve in whenever [ above-mentioned low- 
temperature ], suppressing aggravation of fuel consumption etc. It is because particulate combustion 
removal is performed by the temperature, so it is not necessary to operate a temperature up means by 
force in the case of the high temperature beyond t2 on the other hand. 

[0064] The flow chart of drawing 22 shows the above-mentioned flow. That is, it is judged whether 
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when larger than the 1st set point m2, the amount m of uptake has exhaust gas temperature t lower than 
the set point tl in S703, or is higher than the set point t2, to the case (tl<t<t2) when being among both, it 
shifts to S7041, an inhalation-of-air throttle valve is extracted, and exhaust gas temperature is raised as 
an amount a to it. On the other hand, at the time of t<tl or t>t2, it shifts to S7042 or S7043, and an 
inhalation-of-air throttle valve is not operated. 

[0065] Moreover, when larger than the 2nd set point ml, if it judges whether exhaust gas temperature t 
is within the limits of the above tl and t2 in S708 and is between them, the amount m of uptake will 
shift to S7091, will extract an inhalation-of-air throttle valve, and will consider as an amount b. In t<tl, 
it shifts to S7092, and, in t>t2, shifts to S7093, and an inhalation-of-air throttle valve is not operated. 
Moreover, in m<m0, in S706, it progresses S712, and let the amount of diaphragms be zero. Others are 
the same as that of an example 1. 

[0066] According to this example, since the necessity of actuation of a temperature up means is judged 
with exhaust gas temperature, also at the time of the low-temperature degree hour immediately after 
diesel-power-plant starting, and the high temperature after heavy load operation, the above-mentioned 
necessity can be judged and filter playback can be performed on more proper conditions. Moreover, the 
same effectiveness as an example 1 can be acquired. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter with a catalyst which is infixed in the flueway of a diesel power plant and carries 
out uptake of the particulate in exhaust gas, A differential pressure detection means to detect the 
differential pressure of the inlet port of this filter, and an outlet, and an operational status detection 
means to detect the service condition of a diesel power plant, A temperature up means to raise the 
temperature of the exhaust gas introduced into a filter to the particulate above-mentioned combustion 
temperature, With the signal from the amount operation part of uptake which computes the particulate 
amount of uptake by which uptake was carried out to the filter with the signal from the above-mentioned 
differential pressure detection means and an operational status detection means, and the above- 
mentioned amount operation part of uptake The exhaust emission control device of the diesel power 
plant characterized by having two or more steps or the temperature up control section operated 
continuously for the above-mentioned temperature up means according to the above-mentioned amount 
of uptake. 

[Claim 2] It is the exhaust emission control device of the diesel power plant characterized by the above- 
mentioned temperature up control section operating the above-mentioned temperature up means in claim 
1 according to the above-mentioned amount of uptake, and a service condition with the signal from the 
above-mentioned amount operation part of uptake, and an operational status detection means. 
[Claim 3] It is the exhaust emission control device of the diesel power plant characterized by being the 
inhalation-of-air throttle valve into which the above-mentioned temperature up means introduces air to a 
diesel power plant in claim 1 or 2. 

[Claim 4] It is the exhaust emission control device of the diesel power plant characterized by being the 
exhaust air throttle valve which formed the above-mentioned temperature up means in the back exhaust 
pipe rather than the above-mentioned filter in claim 1 or 2. 

[Claim 5] It is the exhaust emission control device of the diesel power plant characterized by being the 
fuel supply system with which the above-mentioned temperature up means supplies a fuel to a diesel 
power plant in claim 1 or 2. 

[Claim 6] It is the exhaust emission control device of the diesel power plant characterized by the above- 
mentioned fuel supply system being injection-quantity increase-in-quantity equipment or fuel-injection 
lag equipment in claim 5. 

[Claim 7] It is the exhaust emission control device of the diesel power plant characterized by the above- 
mentioned temperature up means being the above-mentioned inhalation-of-air throttle valve and a fuel 
supply system in claim 1 or 2. 

[Claim 8] It is the exhaust emission control device of the diesel power plant characterized by having the 
exhaust air temperature sensor with which the above-mentioned temperature up control section detects 
the temperature of exhaust gas in claims 1-6 or claim 7. 



[Translation done.] 
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